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One year on ... where are we?

What we learned then and done since

[oolbox editor ¢
Stephan Siemen .
Development Section, ECMWF =mmmo— |

01 Retrieve Data Fa |

02 Plot Map Fa |

03 Extract time series and plot graph

11 Calculate time mean and standard deviation
12 GCalculate climatologies

21 Calculate regional mean and ancmalies

31 Calculate trends

41 Calculate GDD

42 Use cdo functions

51 Calculate zonal means

52 Format maps to allow visual comparison
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: Jupyter Vertical profile Last Checkpoint: 3 hours ago

(unsaved changes)
File Edit View Insert Cell Kernel Widgets Help
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In [11]: -dmport mpy.metview as mpy
from ipywidgets import interact, interactive, FloatSlider, IntSlider
In [2]: | t_fc24 = mpy.read('t_fc24.grib')
In [9]: def plot_wprof_at_peint(lat, lon):
vprofwview = mpy.mvertprofview(point = [lat,lon])
g = mpy.mgraph(graph_line_thickness = 4, graph_line_style = 'das
print('Vertical profile at point: lat=', lat, ' lon=', lon)
im = mpy.plot(vprofview, t_fc24, g)
display(im)
return im
In [18]: dnteractive_plot = interactive(plot_vprof_at_point, lon=FloatSlider (i

output = dinteractive_plot.children[-1]
output.layout.height = '458px’
output.layout.width = '450px’
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Climate Change
Service
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This is a new service - your feedback will help us to improve it

02 Plot Map History Plot Map

& Layout

import cdstoolbox as ct

Mean Near-Surface Air Temperature in 2008-01

- fct.application(title='Plot Map')

5 fct.input.dropdown( 'variable', wvalues=[

6 '2m_temperature',
*10m_

'10m_u_component_of wind',
_component_of_wind',
‘mean_sea level pressure', 'sea surface temperature',
1

Bct.input.dropdown('year’, values=range(2008, 2018))
géct.input.dropdown( month’, values=range(l, 13))
Ect.output.figure()

plnt map(variable, year, month): (opemlcu_s

Plot on a map the average over a given month.

variable

2m_temperature
dataset = ct.catalogue.retrieve(
‘reanalysis-era5-single-levels',

year
{
‘variable': variable, 2008
‘grid': ['3', '3'],
22 'product_type': 'reanalysis’', month
23 'year': [
'2008°,'2009','2010°, 1
25 ‘2011°,'2012°,'2013",

‘2014, '2015", '2016",

Version: 3.2.3

© ECMWEF October 30, 2018

BETA

§ &
3
Near Surface Air Temperature (*C)

3

build e42057a



What we learned from last year’'s workshop

* There are already many good efforts and
solutions out there

- Many good “wheels” which do not need to be reinvented

« Confirmation of our direction for developments
- Handle fields through xarray

* Building a community is more then just releasing
software under Open Source

- ‘Open Source’ versus ‘Open Development’

o
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CDS (toolbox) release earlier this year

m GperniCUS —c ECMWF @ ggmia::tee Change

Europe’s eyes on Earth
e Urope’s eyes o

Home Search Datasets Toolbox Help & support

* New portal to find / download and work with
Copernicus Climate data

E (opernicys & ECMWF @ Cimate Change

* Try it out yourself:

https://cds.climate.copernicus.eu

o
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https://cds.climate.copernicus.eu/

New opportunities through cloud services

« ECMWEF looks together with its partners on providing private clouds close to data
— European Weather Cloud with EUMETSAT
— Copernicus WEKEO DIAS in co-operation with EUMETSAT & Mercator Ocean

* Making it easier for users to work with ECMWF forecast & Copernicus data

— And Python will play an important role here ...
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Make software easily available within existing frameworks

European Centre for Medium-Range Weather Forecasts

Shinfield Park, Readin

9, United Kingdom o fwww.scrmwd.int

aaaaaaaa

Source code & examples on GitHub (CaaS)

Help Donate Login Register

v | Latestversion

Last released: Oct 21, 2018

Packages need be on PyPi and Conda —

lupyter-noy Python interface tc

dupyter Noteooo] PUBLIC REPOSITORY

© " vigton | ECMWI/jupyter-notebook vy

ECMWEF Python software on DockerHub T

Short Description Docker Pull Command )

& Download fil

Jupyter Notebook i
- — B (oporcs SECMWF O o

Full Description | HH—

CDS Toolbox - SaaS P

This is a Docker ¢

the following ECl
+ Magics++3.3.

+ ecCodes 2.8.0
* Metview 5.2.1

sy
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We need to improve on the first generation Python interfaces

* SWIG is very limited
» Support Python3 with all our packages by end of 2018
* Need to support multiple Python version at once

* Very close to Fortran/C interfaces

— Not taken into account any Pythonic ideas

- Conseqguence: split Python interfaces from software packages
- Package in PyPi

o
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cfgrib — linking xarray and ecCodes

* To embrace xarray for all our field data, we
needed to know that we could handle
all our GRIB 1 & 2 data

— Therefore it was important for us to have a
solution based on ecCodes

 This work allows users of GRIB data now
to have a high level access of our data
and use all PyData community has to offer

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS
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Pull requests Issues Marketplace Explore

ecmwf / cfgrib @ Unwatch~ 16

<> Code Issues 10 Pull requests 0 Projects 0 Wiki Insights Settings

W Star 57 YFork 5

A Python interface to map GRIB files to the NetCDF Commeon Data Model following the CF Convention using ecCodes Edit

Manage topics

D 564 commits ¥ 5 branches T 17 releases 42 2 contributors

&z Apache-2.0

Branch: master = New pull request

‘j alexamici Enable GRIB index save/read. Closes #20
B cf2cdm Code style fixes.

[ cfgrib Enable GRIB index savefread. Closes #20

Pullrequests Issues Marketplace Explore

pydata / xarray @ Watch~ | 95

Code Issues 496 i1 Pull requests 51 Projects 0 Wiki Insights

Add a GRIB backend via ECMWF cfgrib / ecCodes

[ ree———————1
Create new file  Upload files  Find file Clone or download ~

Latest commit 2b265de a minute ago

a month ago

a minute ago

“Star 980 ¥ Fork 315

[aLLECCCN shoyer merged 29 commits into pydata:master from alexamici:feature/grib-support-via-cfgrib 11days ago

T Conversation 54 o Commits 29 B Checks 0 [B Files changed 1

i
( alexamici commented 19 days ago « edited ~ Contributor

This is currently a WIP PR for review.

Addresses #2475 - only read support is proposed for now.
Tests added.
Documented, including whats-new.rst for all changes and api.rst for new API.

The implementation depends on the python module cfgrib and the C-library ecCodes to be installed.
Work in progress items:

the coordinate rename doesn't really belong here, move it to efgrib,
port cfgrib backend to use the new CachingFileManager interface

implement proper locking

+162 -8 EEER

Reviewers
A shoyer (]
- jhamman ]
ﬂ StephanSiemen 3
Assignees

No one assigned

Labels

Projects




The Metview Python framework e e s 000000 anne EEW
e 1= = = E‘
= = — o o ittes  land_sea_shade t2m | Iamff&a]
- Llun -2.154 Lat 4 3!;6| MJ [M
o Aim iS to aIIOW users Of P}fthﬂ Sript.py“-;"Immefgraphics.-"{:! mg " ) |Layer Value Lon lLat  Dist(m) I- .;::‘;QJE " Point 1::5‘ s
. . File Edit View Insert Program Settin = . e e p——n
Metview to use easily the . PEE Zommav 5 kDY e
: ® 06801 ARy Ol Ty
power of Python but still — LI, IS ITRR I ¢ — =
18 ma def o 208 %, o Sau, , .
[l - p_ar ea_ e lnl ks .: i" ':5\. Histogram (for data inwisib|
have all functionality of 19 ren 502, Dt
Metview; including 20 coastlines e AR wriBEk
i i " 21 ) . ‘ R S
visualisation i . N\ eoo® SRR
23 coloured symbols = = x/@ B4 ¢ MRn B C o o=
24 legend % mpy.plot(view, t2m, coloured_symbols)
out[4]:
« We have now beta 25 symbol_type
. . 26 yvmbol tabl d
release with all Metview SR e S Ies
. . . 27 symbol outline S
functionality available 28  symbol_outline colour L=
from Python 29 symbol advanced table ]
30 symmbol advanced table
31 symbol advanced table |
. T symbol advanced table |
 Close co-operation 33 )
34

CDS toolbox

& ECMWF

35 plot (view,

t2m, coloured s
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Improve automatic styling

« With more distributed (cloud) environments, it is even
more of a challenge to keep a common (corporate)
look-and-feel

* We need to make easy for users to apply these styles
— Best automatic
— Take meta data information from xarray

— Detect internal representation of (NetCDF) data
to perform geo referencing

 aa
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Challenges ahead ...

* Would be nice if we could provide examples of our frameworks working together

- E.g. Metview with MetPy

: Jupyter netcdf-ecmwf Last Checkpoint: 2 minutes ago (autosaved) [ ol Logout
Fle Edit View Insert Cell Kemel Widgets Help Tusted|  |Python3 O
+ < @ B 4 ¥ | MRun B C W  Code :

* What is the best way to offer a user environment? = o [ e

from ipywidgets import interact

(especially in the cloud)
projection = magics.mmap(
subpage map_library area = "on",
subpage_map_area_name = area
)
—_— J u pyte r/Lab? data = magics.mnetcdf(netcdf_filename = "2t.nc”,
- netcdf_value_variable = "t2m" )

contour = magics.mcont(contour automatic setting = 'ecmwf', legend='on')
"

legend = magics.mlegend(lege lay type = "continuous"',
legend t ._height=0.75,
— D o C ke r? legend_text_colour ='navy')
H return magics.plot(projection, data, contour, legend, magics.mcoast())

interact(update, area = widgets.Dropdown( options= magics.predefined_areas()) )
— SaaS — JupyterHub / CDS toolbox? aen [euope -

-48444036322824201612-8-4 0 4 B8 121620242832364044485256

* Reproducible workflows - Workshop @ECMWEF in 2019

* How we can scale heavy processing tasks

— Dask & Pangeo ... especially in the cloud

Out[19]: <function _ main_ .update(area)>

V ae
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ECMWF Summer of Weather Code (ESoWCQC)

SUMMER OF & 3
Weather Code

TEAM UP WITH METEOROLOGY EXPERTS visualisations
TO DEVELOP INNOVATIVE WEATHER-RELATED SOFTWARE

4

5 SELECTED PROJECTS .y 2
EACH RECEIVES A £5,000 GRANT . . HESoWC

Enhanced GIS widget

» First year was a great success to engage with new communities

* We look for new ideas by January 2019 ...

... perhaps our discussions will come up with some ideas ...
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